We examined the association between three indices of arterial wall stiffness (office pulse pressure, pulse wave velocity, pressure strain modulus) and left atrial enlargement in 54 non-dipper and 36 dipper patients with never-treated essential hypertension. In non-dipper patients, left atrium size was significantly increased (P ¼ 0.04) while office pulse pressure was found as the only significant determinant for left atrium size (Po0.001). Therefore, pulse pressure is the best determinant of left atrial enlargement in non-dippers with never-treated essential hypertension.
Assessment of subclinical target organ damage, including arterial stiffness, has been considered essential for the evaluation of cardiovascular risk, the choice of treatment and the follow-up of hypertensive patients. 1 Office blood pressure (BP), pulse wave velocity (PWV) and echocardiographic pressure strain modulus have been related to cardiovascular mortality in patients with essential hypertension. 2 Additionally, a reduced nocturnal decline in BP is a determinant of cardiovascular events. 3 Left atrium (LA) enlargement is caused by hypertension and is detected earlier than left ventricular hypertrophy or dilatation in the course of hypertensive heart disease. [4] [5] [6] Modest correlations have been reported between pulse pressure (PP) and echocardiographically determined LA size in essential hypertension. 7 In this study, we hypothesized that the known relation between arterial stiffness and LA size is stronger in patients with never-treated essential hypertension and a non-dipping status than those with a dipping status. Furthermore, we investigated which index of arterial stiffness is the best predictor of LA enlargement among dipper and non-dipper patients.
Ninety never-treated patients with stage I-II essential hypertension; aged 53711 years (47 men) were subjected to repeat office BP measurements, transthoracic echocardiogram, 24-h ambulatory BP monitoring (ABPM) and carotid-femoral PWV measurement. Informed consent was obtained from each patient and the study was approved by the ethical committee of the hospital. Patients were free of secondary hypertension, congestive heart failure, previous myocardial infarction, cardiac valve diseases, coronary artery bypass grafting, atrial fibrillation, renal insufficiency, overt proteinuria, diabetes mellitus and medication for non-cardiovascular diseases.
Office PP, defined as systolic minus diastolic BP was repeatedly measured in the hospital outpatient clinic with a mercury sphygmomanometer. LA diameter and LA/height (LAI) were determined as the distance between the leading edge of posterior aortic wall and the leading edge of the posterior wall of the LA at end-systole using two-dimensional guided M-mode measurements in the short-axis parasternal window. LA enlargement was defined as LA diameter equal or greater of 39 mm. 8 Arterial stiffness was assessed by pressure strain modulus using echocardiography, as well as by an automatic carotid-femoral PWV measurement using Complior SP (Artech Medical, Pantin, France). ABPM was carried out using the valid recorder TONOPORT V (General Electric, Health Care, Berlin, Germany). Nocturnal dipping was defined as a reduction in both average systolic and diastolic BP at night equal or greater than 10% compared with average daytime values. 1 In a pilot study of 20 patients (10 non-dippers and 10 dippers), the standard deviation of the mean value of LA and office PP and the slope of the linear regression (b) between LA and office PP were 5.7, 9.4 and 0.39, respectively, in non-dippers and 4.08, 16.7 and 0.13 in dippers. Thus, using as a ¼ 0.05 (two-tailed) and 80% power, the sample size was calculated to be 12 for non-dippers and 17 for dipper patients. 9 Dippers (D, n ¼ 36) and non-dippers (ND, n ¼ 54) were matched for age, male gender, body mass index, smoking habit, lipid profile, office systolic and diastolic BP and mean ABPM. Statistical analysis was performed on a SPSS 12 version (SPSS Inc., Chicago, IL, USA) while a P value o0.05 was considered statistically significant. Unpaired student's t-test was used to evaluate differences between dippers and non-dippers. We noticed that of all examined cardiac structural parameters and arterial stiffness indices, only LA diameter (ND, 3975 vs D: 36.875 mm, P ¼ 0.04) as well as LAI (ND, 2374 vs D: 2175, P ¼ 0.02) was significantly increased in ND group compared with D group.
The results of linear regression analysis are shown in Table 1 where results are expressed as nonstandardized beta (b) coefficients. We performed multiple linear stepwise regression analysis including age, sex, body weight, office PP and one of the following variables separately: office systolic BP, ambulatory systolic BP, ambulatory PP, PWV, pressure strain modulus, E/A and E/E a to avoid collinearity. We found that the independent determinants of LA were the office PP, body weight and age in the entire population , whereas for LAI, it was office PP and age. In non-dipper patients, office PP served as an independent determinant for both LA and LAI among all examined indices. The association between office PP and LA and LAI in dipper patients remained not significant (b ¼ 0.06, P ¼ 0.26) even after a twofold increase of the initially estimated sample size by power analysis.
To explore the interrelation of dipping status and office PP in the determination of LA or LAI, we used factorial analysis of variance using LA or LAI as dependent variable and dipping status, office PP and their interaction as covariates. There was a significant interaction between dipping status and office PP on LA and LAI (F ¼ 4. We used the mean value of office PP in all patients as cutoff value for subgroup analysis. Non-dippers with PP 457 mm Hg had higher LA or LAI compared to non-dippers with lower PP (41.474.7 vs 3674 mm, Po0.01 and 2573 vs 21.972, Po0.01). Conversely, LA and LAI were similar between dipper patients with PP 457 mm Hg and PP o57 mm Hg (3874 vs 3674.7 mm, P ¼ 0.091 and 22.672 vs 2075, P ¼ 0.1).
By receiver-operating characteristics (ROC) analysis, the cutoff value of PP 457.5 mm Hg predicted the presence of LA enlargement in non-dippers (area under the curve, AUC: 0.66, P ¼ 0.04; Confidence Intervals, CI: 0.52-0.81; sensitivity 64% and specificity 65%).
Our results confirm recent studies that concluded that LA size was significantly increased in nondippers compared either with dippers or with normotensive controls. 4, 10 In our study, among several examined parameters, LA diameter or LA index were the only cardiac structural parameters that significantly increased in non-dippers compared with dippers. Thus, it appears that LA remodelling is the earliest sign of hypertensive cardiac disease.
Large clinical trials have shown that PP is a strong predictor of coronary events in patients with essential hypertension and correlates with LA size. 6, [11] [12] Interestingly, in our study a strong relationship was revealed between office PP and LA and LAI in non-dipper patients.
In conclusion, office PP seems to be the most powerful non-invasive index of arterial stiffness which can determine LA size at a very early stage of hypertension disease in never-treated patients with essential hypertension and a non-dipping profile.
